X-Ray diffraction
The single-crystal of 6·2H 2 O was prepared from concentrated aqueous solution of the compound 6 by a slow diffusion of EtOH vapours. The diffraction data were collected employing ApexII CCD diffractometer using Mo-K α radiation (λ = 0.71073 Å) at 150(1) K and analysed using the SAINT V8.27B (Bruker AXS Inc., 2012) program package. The structures were solved by direct methods (SHELXS97 1 ) and refined by full-matrix least-squares techniques (SHELXL97 2 ). All non-hydrogen atoms were refined anisotropically. Carbon atoms of the ethylene group of amine pendant arm were found to be disordered in two positions with relative occupancy 56:44. Hydrogen atoms attached to carbon atoms were fixed in theoretical positions using a riding model with U eq (H) = 1.2 U eq (C), and those belonging to the oxygen or nitrogen atoms were fully refined.
Crystal data The found protonation scheme ( Figure S1 ) is similar to those found previously for related 2-aminoethyl analogues 3 -two protons are bound to the mutually trans macrocycle amino groups bearing acetate moieties and the third one belongs to the "odd" acetate moiety. The conformation of the macrocyclic unit is (3,3,3,3)-B, as usually observed for the double-protonated cyclen rings. 4 Such a conformation is stabilized by the intramolecular hydrogen bonds between the protonated and nonprotonated macrocycle amino groups. The whole crystal structure is stabilized by the extended hydrogen bonds network between ligand and the water solvate molecules. (2) 3 32.57 (2) 4 40.87 (3) 5 44.17 (3) 6 45.75 (3) [a] Figure S13 Titration data of the acid-base titration of the free ligand H 3 do3aNN showing the best fit calculated using the protonation constants from Table S1 (c L = 0.004 M, 0.1 M NMe 4 Cl, 25 °C). 
Potentiometric studies -protonation and stability constants of H 3 do3aNN and its Eu(III)/Yb(III) complexes
Figure S14 Titration data of the out-of-cell titration of Ln(III)-H 3 do3aNN systems showing the best fits calculated using the stability constants from Table S2 
Figure S15 Titration data of the acid-base titration of the pre-formed [Ln(do3aNN)] complexes with the best fits calculated using the protonation constants from 
Schemes -suggested protonation sites of complex species
Scheme S1 Suggested species with the tentative protonation sites present in the protonation equilibrium of Ln(III)-H 3 do3aNN mixtures during out-of-cell titration. In the protonated species, binding of the water molecule(s) to the central ion filling its coordination sphere to the coordination number 8-9 is expected, but it is not shown for the sake of clarity Scheme S2 Suggested species occurring during the non-equilibrium potentiometric acid-base titration of pre-formed [Ln(do3aNN)] complexes. In the hepta/octa-coordinated species, binding of the water molecule(s) to the central ion filling its coordination sphere to the coordination number 8-9 is expected, but it is not shown for the sake of clarity. Figure S16 ). 
UV-Vis spectrophotometry

